Gujarat state harbors nearly 4,320 plant species, which accounts for almost 9.33% total floral wealth of India. During our present study, we marked total 403 individual stems in 10 major girth classes of 36 species belonging to 19 families on the field in heterogeneous plantation. The whole plantation area was sampled. Physical measurements of girth and height of each species were measured. Carbon sink potential of the species was measured from non-destructive method. Tectona grandis and Polyalthia longifolia were recorded as dominant species in the study area. During our study, we found that larger diameter trunk of following species Mangifera indica Linn 32.56tC, Radermachera xylocarpa Roxb K. Schum 22.07tC, Syzygium cumini (L.) Skeels 20.47tC, Tamarindus indica L.13.98tC, Peltophorum pterocarpum (DC.) Backer 11.29tC sinks maximum carbon and significant in heterogeneous plantation campus. It was concluded that mature trunks of any species in any forest, non-forest or plantation area are good source and sink of carbon and hence their conservation and sustainable use is suggested.
Introduction
Carbon sequestration can be defined as the removal of CO 2 from atmosphere (source) into green plants (sinks) where it can be stored indefinitely (Jina et al., 2008) . It has been estimated that the world's forests store 283Gt Carbon in biomass and 638Gt of carbon in the ecosystem as a whole up-to the soil depth 30cm. Forests contain more carbon than the entire atmosphere accounting for 77% biomass carbon storage of global terrestrial ecosystems. Worldwide, 50% of the aboveground carbon is stored in tropical forests and the minimum storage is proved in polar forests (Liu et al., 2012) . Peatlands ecosystems store a large fraction of terrestrial carbon, as much as 528 Pg (Pg ¼ 1 × 1015 g), or one-third of global soil carbon (Syed et al.2014) . It is suggested that grasslands also play an immense role in regulating both local weather and global climate by influencing albedo, dust movements, evapo-transpiration, and carbon storage. Intact grasslands sequester a large amount of carbon in living biomass (both above and below ground) and in soils. Organic and inorganic carbon in grasslands accounts for 20-25% of the total carbon stored in terrestrial ecosystems (Mugerwa1 and Emmanuel, 2014) . Gujarat state harbors nearly 4,320 plant species, which accounts for almost 9.33% total floral wealth of India (Pandya et al., 2012 , Kumar et al., 2007 . According to recent inventory of Forest Survey of India (FSI-2008) Soil is an important component of the global carbon (C) cycle. There is consequently a growing demand to reduce atmospheric CO 2 levels by reducing anthropogenic emissions to the atmosphere and removing carbon from the atmosphere by sequestration in the biosphere (Khan et al., 2014) . Based on the above surveyed literatures, it is obvious that plantation forests also plays important role in the carbon sequestration. Therefore, the objective of this research study is to quantify the carbon sink potential of the species in different girth classes of small heterogeneous plantation patch of the study area.
Study Area
The Mahal Forest Rest House campus in the Dangs is located at coordinates of 20 0 54' 51.5'' N and 073 0 39' 59.6'' E at elevation of above the sea level 727Ft in the Dangs district, which is located at Gujarat State in India. The study was carried out in heterogeneous plantation of the rest house campus.The area of the Mahal is located near to verge of Purna river. Black cotton soil is found in the valleys and lowlands and red soil in the uplands. The entire forest area is a mixture of different types of soils resulting in equally mixed type of vegetations throughout the tract. The monsoon or rainy season starts from mid of June and last till the end of October. The month of October and November are warm and humid. Winter lasts up to February. The summer starts from March and continue up to middle of June (Shukla, 1996) .
Methodology
During present research study, whole Mahal Forest Rest house campus area was surveyed for studying trees diversity and estimating the carbon sink of the species. Plantation patch was visited in May month or dry summer in year-2014. Physical parameters of trees Girth and Height were measured. Trees girth at breast height (GBH) was measured at 1.32m above the ground with the help of standard measurement tailor tape of 153cm. Trees height were assumed with the help of 2meter fixed height of Dendrocalamus strictus culm (vernacular name is Manvel Bamboo). All the measured species were recorded in datasheet. Species counting method was used and the species were record with their total number of individuals. For detailed analysis species were further categorized into ten major girth classes (GBH class) viz. 10-30cm, 31-60cm, 61-90cm, 91-150cm, 151-200cm, 201-250cm, 251-300cm, 301-350cm, 351-400cm and above than >400cm. Following non-destructive equations were used for estimating the carbon sink potential of recorded species in the present study. Diameter of the trees is calculated by dividing the GBH to 3.14. Mean of girth and height from each GBH class was used.
For species stem individuals of <10cm diameter at breast height (Ф), the bio-volume (V) is calculated as following:
Eq.1 For species stem individuals >10cm diameter at breast height (Ф), the bio-volume (V) is calculated as following:
Eq.2 The root systems weigh about 20% as much as the above ground weight of the tree. Therefore, to determine the total green weight (α) of the tree multiplies the above ground weight of the tree by 120%.
(α) = V x 120% ……………………….Eq.3 The average tree is 72.5% dry matter and 27.5% is moisture. So total dry weight (β) of tree should be determined in following way:
(β) = (α) x 72.5% ……………………….Eq.4 Therefore; to determine the weight of the carbon (ψ) in tree, multiply the (β) of the tree by 50%. As we all know that, 50 % of dry weight or biomass is considered as carbon. So, (ψ) = (β) x 50% ……………………….Eq.5
Results and Discussion
During our present study, we marked total 403 individual stems in 10 major girth classes of 36 species belonging to 19 families on the field. The surveyed area was found to be rich in plantation species. 164 individuals of Tectona grandis were counted and recorded as dominant species in the surveyed area. Polyalthia longifolia was recorded as second dominant species of the plantation campus, 84 individuals were marked.13 species were found in the 10-30cm GBH Class i.e. below the diameter 10cm, their carbon sink estimates are given in Table- 1. 8 species from Fabaceae family, 2 species of Anacardiceae family, 2 species of Annonaceae family, 1 species from Apocynaceae, 3 species from Bignoniaceae, 2 species of Caesalpiniaceae, 1 from Combretaceae, 2 species from Euphorbiaceae, 1 species from Lecythidaceae, 2 species from Meliaceae, 2 species from Mimosaceae, 2 from Moraceae, 3 from Myrtaceae, 1 species from Phyllanthaceae, 1 species from Rhamnaceae, 1 species from Rutaceae, 1 from Sapindaceae, and 1 species from Verbenaceae family was recorded. Maximum number of the 153 individuals was recorded in 31-60cm GBH class and 111 individuals were recorded in 10-30cm GBH class in our study. 38 individuals, 39 individuals, 30 individuals, 14 individuals, 6 individuals, 8 individuals, 3 individuals were recorded for 61-90cm, 91-150cm, 151-200cm, 201-250cm, 251-300cm , and 301-350cm GBH class respectively in our plantation area. Largest trunk of Mangifera indica Linn 496cm and 20meter height was recorded in >400cm GBH class. From carbon sink analysis among the species, it is also observed that diameter of the species also influence the carbon sink potential of the species, for example Mangifera indica Linn, Tectona grandis etc in our study. But, if bio-volume of the selected species is multiplied to wood density factor (Equations suggested in Hangarge et al., 2012 , Pandya et al., 2013 ) the selected species the biomass or carbon sink value get varied i.e. wood density of the species is directly related to the biomass of the species. Following are the major outcomes in our study, which are given below in Table- 2. However, the numbers reported in mean biomass carbon pools and density in India are quite variable, for example 2587 Tg C and 49.2 Mg C/ha according to Hingane in 1991, 3117 Tg C and 60.2 MgC/ha according to Dadhwal et al., 1998, 4017 Tg C and 63.6 Mg C/ha Dadhwal and Shah, 1997, which is mainly due to different methodologies followed. Ravindranath et al, 1997 estimated the standing biomass 8375 million tons for the year 1986 of which the carbon storage was reported to be 4178 million tons (Patil et al, 2010 
Limitation, Conclusion and Suggestion
It is a time limiting study and evaluation of the carbon sink is based on purely non-destructive method. During our study, we found that larger diameter trunk of following species Mangifera indica Linn 32.56tC, Radermachera xylocarpa Roxb K. Schum 22.07tC, Syzygium cumini (L.) Skeels 20.47tC, Tamarindus indica L.13.98tC, Peltophorum pterocarpum (DC.) Backer 11.29tC sinks maximum carbon and significant in heterogeneous plantation campus. It is also concluded that mature trunks of any species in any forest, non-forest or plantation area are good source and sink of carbon and hence their conservation and sustainable use is suggested.
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